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Description 
BACKGROUND OF THE INVENTION 


[0001] The invention relates in general to remotely-op- 
erated weapons апа, in particular to automatically re- 
loadable, remotely-operated, externally-powered weap- 
ons. 

[0002] Remotely-operated weapons may include a tur- 
ret mounted on a vehicle, or on a fixed or mobile carriage. 
The turret may include a frame for supporting a firearm. 
The firearm may be suspended in a tilting manner in a 
pintle affixed to the frame. To point the firearm in the 
direction of a target, the turret head may be swiveled by 
an azimuth motor. The inclination of the firearm may be 
controlled by a motor that elevates the frame. 

[0003] The firearm used in a remotely-operated weap- 
on may be aconventional, human-operated firearm. The 
human-operated weapon may require manual feeding of 
ammunition into the firearm. Thus, the human operator 
may be at risk when operating the weapon. Also, the 
human-operated firearm may be commandeered and uti- 
lized by the enemy. 

[0004] US Patent Specification 2007/0119296 de- 
scribes a land vehicle weapon system wherein a plurality 
of different weapons, their ammunition, the ammunition 
loading mechanism and the weapon aiming mechanism 
are located outside the vehicle and the means for loading, 
aiming and firing the weapons are remote from the weap- 
ons, inside the vehicle. US Patent Specification 4167888 
describes an automatic weapon system with total inde- 
pendence of the firing apparatus and the feed mecha- 
nism, with control of both firing and the firing rate. 
[0005] European Patent Specification 0522831 de- 
scribes a tank cannon autoloader capable of loading the 
cannon regardless of the attitude thereof. 


SUMMARY OF THE INVENTION 


[0006] An object ofthe invention is to provide a remote- 
ly-operated weapon system that may be automatically 
reloaded. 

[0007] Another object of the invention is to provide a 
remotely-operated weapon system that includes an ex- 
ternally-powered firearm. 

[0008] A further object of the invention is to provide a 
payload storage and transportation system for moving 
objects along a linear path. 

[0009] One aspect of the invention is an automatically- 
reloadable, remotely-operated weapon system that may 
include an operator station and a weapon station located 
distant from the operator station. The weapon station 
may include an externally-powered firearm, a firearm 
mover for adjusting an azimuth and an angle of inclination 
of the firearm, and an ammunition storage and transport 
system for automatically moving ammunition to and from 
the firearm. Communicators may be disposed at the op- 
erator station and the weapon station for exchanging in- 
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formation between the two stations. 

[0010] According to the present invention there is pro- 
vided an automatically-reloadable, remotely-operated 
weapon system, comprising an operator station; a weap- 
on station located distant from the operator station, the 
weapon station including an externally-powered firearm, 
a firearm mover arranged for adjusting an azimuth and 
an angle of inclination of the firearm, and an ammunition 
storage and transport system for automatically moving 
ammunition to and from the firearm; communicators dis- 
posed at the operator station and the weapon station for 
exchanging information between the two stations; the 
ammunition storage and transport system including a 
transporter, a track adjacent the transporter, and a stor- 
age assembly adjacent the transporter, the storage as- 
sembly including at least one retention slot disposed at 
a first end of the track; the ammunition storage and trans- 
portsystem also including a use slot disposed at a second 
end of the track adjacent the firearm, the transporter be- 
ing operable to move ammunition containers along the 
track between the retention slot and the use slot; said 
transporter comprising a stationary base; a first arm as- 
sembly including a first gear coupled to the stationary 
base, an idler gear that meshes with the first gear, and 
a second gear that meshes with the idler gear; a driver 
arranged for rotating the first arm assembly around an 
axis of the first gear; a second arm assembly rigidly cou- 
pled to the second gear such that rotation of the second 
gear rotates the second arm assembly around an axis of 
the second gear, the second arm assembly including a 
third axis that is parallel to the axes of the first and second 
gears wherein a distance between the first gear axis and 
the second gear axis is a same distance as a distance 
between the second gear axis and the third axis; and a 
payload engager disposed at the third axis, arranged for 
engaging and disengaging said ammunition containers. 
[0011] The ammunition storage and transport system 
may include a transporter, a track disposed adjacent the 
transporter, and a storage assembly disposed adjacent 
the transporter. The storage assembly may include at 
least one retention slot disposed at a first end of the track. 
[0012] Another aspect of the invention is a method that 
may include providing an automatically-reloadable, re- 
motely-operated weapon system and, automatically re- 
loading a firearm by moving a first ammunition container 
away from the firearm and moving a second ammunition 
container adjacent the firearm. 

[0013] A further aspect of the invention is a transporter 
for moving a payload along a linear path. The transporter 
may include a stationary base and a first arm assembly. 
The first arm assembly may include a first gear coupled 
to the stationary base, an idler gear that meshes with the 
first gear, and a second gear that meshes with the idler 
gear. The first and second gears may include parallel 
axes. A gear ratio of the first gear to the second gear may 
be 2:1. 

[0014] The transporter may include a driver for rotating 
the first arm assembly around the axis of the first gear. 
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A second arm assembly may be rigidly coupled to the 
second gear such that rotation of the second gear rotates 
the second arm assembly around the axis of the second 
gear. The second arm assembly may include a third axis 
that is parallel to the axes of the first and second gears 
wherein a distance between the first gear axis and the 
second gear axis is a same distance as a distance be- 
tween the second gear axis and the third axis. A payload 
engager may be disposed at the third axis, for engaging 
and disengaging the payload. 

[0015] Yet another aspect of the invention is a payload 
storage and transport system. The payload storage and 
transport system may include a transporter and a storage 
assembly disposed adjacent the transporter. The storage 
assembly may include at least one retention slot dis- 
posed at a first end of a track. 

[0016] The invention will be better understood, and fur- 
ther objects, features, and advantages of the invention 
will become more apparent from the following detailed 
description of the preferred embodiments, taken in con- 
junction with the accompanying drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0017] In the drawings, which are not necessarily to 
scale, like or corresponding parts are denoted by like or 
corresponding reference numerals. 


Fig. 1 is a partially transparent, perspective view of 
an embodiment of a payload storage and transport 
system, including a transporter, payloads, and a stor- 
age assembly which may have a curved shape. 
Fig. 2 is a partially transparent, perspective view of 
another embodiment of a payload storage and trans- 
port system, including a transporter, payloads, and 
a storage assembly which may have a linear shape. 
Fig. 3 is an exploded, partial, perspective view of an 
embodiment of a transporter. 

Fig. 4 is an enlarged view of a portion of Fig. 3. 
Fig. 5 is an enlarged view of another portion of Fig. З. 
Figs. 6(a)-(b) are perspective and partially sectioned 
perspective views, respectively, of the second arm 
assembly and a solenoid, wherein the solenoid is 
energized to retract the payload engager. 

Figs. 7(a)-(b) are perspective and partially sectioned 
perspective views, respectively, of the second arm 
assembly and a solenoid, wherein the solenoid is 
de-energized to engage the payload engager with a 
payload. 

Figs. 8(a)-(b) are partially transparent front and per- 
spective views, respectively, of one embodiment of 
a transporter in a start position. 

Figs. 9(a)-(b) are partially transparent front and per- 
spective views, respectively, of a transporter in a 
second position, wherein the transporter has been 
actuated to move the payload engager into engage- 
ment with the payload. 

Figs. 10(a)-(b) are partially transparent front and per- 
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spective views, respectively, of a transporter in a 
third position, wherein the transporter has moved the 
payload engager partially down the rails. 

Figs. 11(a)-(b) are partially transparent front and per- 
spective views, respectively, of a transporter in an 
end position, wherein the transporter has moved the 
payload engager down the rails and into the storage 
assembly. 

Figs. 12(a)-(b) are partially transparent front and per- 
spective views, respectively, of a transporter with a 
stop mechanism. 

Figs. 13(a)-(b) are partially transparent front and per- 
spective views, respectively, of the transporter of 
Figs. 12(a)-(b), wherein the payload engager has 
disengaged from a first opening on the payload and 
engaged with a second opening on the payload. 
Figs. 14(a)-(b) are partially transparent front and per- 
spective views, respectively, of a transporter where- 
in the motor is connected to the first arm assembly 
via a belt and sprocket system. 

Figs. 15(a)-(b) are partially transparent front and per- 
spective views, respectively, of a transporter where- 
in the motor is connected to the first arm assembly 
via a spur gear set. 

Figs. 16(a)-(b) are partially transparent front and per- 
spective views of another embodiment of a trans- 
porter wherein the payload engager is about to en- 
gage with a payload. 

Figs. 17(a)-(b) are partially transparent front and per- 
spective views, respectively, of the transporter of 
Figs. 16(a)-(b), wherein the payload engager has en- 
gaged with the payload. 

Figs. 18(a) and 18(b) are partially transparent front 
and perspective views, respectively, of the transport- 
er of Figs. 16(a)-(b), wherein the payload engager 
has travelled linearly down the track, resulting in 
transport of the payload partially down the track. 
Figs. 19(a)-(b) are top and bottom perspective views, 
respectively, of one embodiment of a payload. 

Fig. 20 is aschematic diagram of an embodiment of 
an automatically-reloadable, remotely-operated 
weapon system. 

Fig. 21 is a schematic diagram of a portion of an 
embodiment of a weapon station. 

Fig. 22 is a perspective view of an embodiment of a 
weapon station. 

Fig. 23 is a partially cutaway, perspective view of the 
weapon station of Fig. 22. 

Fig. 24 is a partially cut away, perspective view of 
the weapon station of Fig. 23, wherein the storage 
assembly base is rotated about sixty degrees coun- 
ter-clockwise from the position shown in Fig. 23. 
Fig. 25 is a partially cut away, perspective view of 
the weapon station of Fig. 23, wherein the ammuni- 
tion container has been moved part way down the 
track, compared to the position in Fig. 23. 

Fig. 26 is a partially cut away, perspective view of 
the weapon station of Fig. 23, wherein the firearm 
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has been rotated about sixty degrees clockwise and 
elevated about sixty degrees upward, compared to 
the position shown in Fig. 23. 

Fig. 27 is a schematic diagram of an exemplary 
graphical user interface and control panel. 

Fig 28 is a flow chart showing an exemplary selection 
sequence for configuring and operating a remotely- 
operable, automatically-reloadable weapon system. 
Fig. 29 shows a lethal cartridge. 

Fig. 30 shows a non-lethal cartridge. 


DETAILED DESCRIPTION OF THE PREFERRED EM- 
BODIMENTS 


[0018] Before describing a remotely-operable, auto- 
matically-reloadable weapon system, a novel storage 
and transport system will be described, with reference to 
Figs. 1-19. The storage and transport system described 
herein may be used in a remotely-operable automatical- 
ly-reloadable weapon system. The storage and transport 
system may include a transporter for transporting ammu- 
nition to and from a firearm used in the remotely-opera- 
ble, automatically-reloadable weapon system. 

[0019] Embodiments of the transporter disclosed here- 
in may be useful not only for transporting ammunition, 
but also for moving or transporting other objects along 
any linear path. The objects may be anything, including 
containers with or without contents therein. In the de- 
scription of the various embodiments herein, the objects 
being moved or transported may be referred to as "pay- 
loads." 

[0020] Fig. 1isapartially transparent, perspective view 
of an embodiment of a payload storage and transport 
system 100 that may include a transporter 1, a storage 
assembly 45, and one or more payloads 43. For clarity, 
the track 49 appears transparent in Figs. 1 and 2. Pay- 
loads 43 may, in general, have any shape or size. The 
transporter 1 and storage assembly 45 may be positioned 
relative to one another to enable loading and unloading 
of payloads 43 from the storage assembly 45. One of the 
transporter 1 and the storage assembly 45 may be mov- 
able relative to the other, or both the transporter 1 and 
the storage assembly 45 may be movable. Storage as- 
sembly 45 may include retention slots 47 for storing pay- 
loads 43. A payload 43 may be removed from a retention 
slot 47 of the storage assembly 45, transported up (or 
down) the track 49 by the transporter 1 to a "use slot" 71, 
and returned to the retention slot 47. Transporter 1 may 
transport one or more payloads 43 in a linear path, for 
example, along parallel rails 51 of a track 49. Retention 
slot 47 and use slot 71 may also include parallel rails 51. 
[0021] In Fig. 1, the storage assembly 45 may have а 
curved shape. That is, the retention slots 47 may be ar- 
ranged in a circular manner. Fig. 2 is a perspective view 
of another embodiment of a payload storage and trans- 
port system 200, including a transporter 1, payloads 43, 
and a storage assembly 245 which may retention slots 
47 arranged in а linear fashion. Mechanisms (not shown 
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in the Figs.) for moving the retention slots 47 of storage 
assemblies 45, 245 are known. For example, for a curved 
storage assembly 45, retention slots 47 may be mounted 
on a large bearing that is attached to a large gear. The 
large gear may mesh with a small pinion gear. The small 
pinion gear may be driven by a servo motor. 

[0022] Fig. 3 is an exploded, partial, perspective view 
of an embodiment of a transporter 1. Figs. 4 and 5 are 
enlarged views of portions of Fig. 3. Transporter 1 may 
include a motor 3. As used herein, "motor" means, for 
example, an electric, hydraulic or pneumatic motor, or 
any other type of rotative driver capable of driving (rotat- 
ing) the worm gear 7. An operator may energize the motor 
3 via any wired or wireless means. In one embodiment, 
the motor 3 may drive a worm 5, which drives the worm 
gear 7. In another embodiment, the motor 3 may drive 
the transporter 1 via a belt and sprockets 61, as shown 
in Figs. 14(a)-(b). In a further embodiment, the motor 3 
may drive the transporter 1 via a direct geared arrange- 
ment 63, as shown in Figs. 15(a)-(b). 

[0023] Referring again to Figs. 3-5, worm gear 7 may 
have an axis 9. A first arm assembly 11 may include first 
and second ends 14, 16. First arm assembly 11 may be 
rigidly connected to worm gear 7 adjacent end 14 of first 
arm assembly 11. First arm assembly 11 may include a 
gear 17 having an axis 19. Gear 17 may be rigidly con- 
nected to a stationary base 2 via a shaft 20. Thus, gear 
17 may be stationary, with respect to base 2, throughout 
the operation of the transporter 1. 

[0024] A gear 21, having an axis 27, may be disposed 
in rotatable communication with gear 17 via idler gear 
29. Idler gear 29, having an axis 31, may be disposed 
between and engage gears 17 and 21. A second arm 
assembly 33 may be rigidly connected to gear 21 via 
shaft 28. The second arm assembly 33 may include first 
and second ends 35, 37. Rotation of gear 21 may rotate 
the second arm assembly 33 about its axis 36. This ro- 
tation may move the end 37 of the second arm assembly 
33 in a circular arc of travel. 

[0025] Worm 5 may be operable to drive worm gear 7 
about its axis 9, thereby rotating the first arm assembly 
11. First arm assembly 11 may be rigidly attached to 
worm gear 7. In one embodiment, worm gear 7 may be 
formed integrally with the first arm assembly 11. Rotation 
of the first arm assembly 11 about the axis 19 of gear 17 
may rotate idler gear 29, which meshes with and rotates 
around stationary gear 17. Rotation of the idler gear 29 
may thereby rotate the gear 21 in a direction opposite to 
that of idler gear 29. 

[0026] Maintaining the distance between the axis 19 
of gear 17 and the axis 27 of gear 21 substantially equal 
to the distance between the axes 36 and 38 of the second 
arm assembly 33 may enable travel of the axis 38 of the 
second arm assembly 33 in a linear path. The gear ratio 
of gear 17 to gear 21 may be 2:1. 

[0027] A payload engager 53 may be disposed con- 
centric with the axis 38 of the second arm assembly 33. 
Payload engager 53 may be extended or retracted via a 
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solenoid 12 to engage and disengage with a payload 43. 
Figs. 6(a)-(b) are perspective and partially cutaway per- 
spective views, respectively, of the second arm assembly 
33 and solenoid 12. In Figs. 6(a)-(b), the solenoid 12 is 
energized to retract the payload engager 53. Figs. 
7(a)-(b) are perspective and partially cutaway perspec- 
tive views, respectively, of the second arm assembly 33 
and solenoid 12. In Figs. 7(a)-(b), the solenoid 12 is de- 
energized to extend the payload engager 53 into engage- 
ment with a payload. In one embodiment, the payload 
engager 53 may be, for example, a pin, as shown in Figs. 
6-7. Payload engager 53 may have a form other than a 
pin, for example, any form suitable for engaging with a 
particular payload may be used. 

[0028] Figs. 19(a)-(b) are top and bottom perspective 
views, respectively, of one embodiment of a payload 43. 
Payload 43 may include openings 55 formed on an un- 
derside 67. Payload engager 53 may engage and disen- 
gage openings 55 in payload 43 to move payload 43 
along track 49. Payload 43 may include extended edges 
69 that slide in rails 51. Payload engager 53 may move 
in a longitudinal opening 65 (Fig. 1) in track 49. 

[0029] Figs. 8-11 show positions of transporter 1 when 
transporting a payload 73 from, for example, a use slot 
71 to a retention slot 47. Use slot 71 and retention slot 
47 may include longitudinal openings 65 in which the 
payload engager 53 may move. A start position may be 
as shown in Figs. 8(a)-(b). In the start position, the first 
апа second arm assemblies 11 апа 33 may be positioned 
substantially perpendicular to the direction of travel along 
the track 49. Payload 73 may be maintained in position 
in the use slot 71 by a variety of means, for example, a 
crosspin and solenoid (not shown), ball spring plungers 
and detents (not shown), etc. 

[0030] Moving from the start position to a second po- 
sition shown in Figs. 9(a) and 9(b), rotation of worm gear 
7 may rotate first arm assembly 11 upwards, thereby ro- 
tating gear 21 and second arm assembly 33. Rotation of 
second arm assembly 33 may cause payload engager 
53 to be positioned beneath an opening 55 in payload 
73, as in Figs. 9(a)-(b). When engager 53 is beneath 
opening 55, solenoid 12 may be de-energized (see Figs. 
5(a)-(b)) to thereby engage the payload 73. The second 
arm assembly 33 may then be parallel to rails 51 and 
below the user slot 71. 

[0031] Worm gear 7 may then be rotated in an opposite 
direction by worm 5, thereby swinging second arm as- 
sembly 33 downwards, and causing the payload engager 
53 to slide the payload 73 partially down the track 49, as 
in Figs. 10(a)-(b). Worm gear 7 may continue to rotate, 
causing the second arm assembly 33 to reach a position 
parallel to rails 51 and adjacent the retention slot 47 at 
the end of track 49, as in Figs. 11(a)-(b). 

[0032] Іп Figs. 8-11, the payload 73 may be moved a 
distance along the tracks 49 equal to the full range of 
travel of the payload engager 53. Depending upon the 
application, it may be desired to move a payload a dis- 
tance greater than the full range of travel of the payload 
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engager 53. This may be achieved by using a stop mech- 
anism 41 (Figs. 1-3) to retain the payload along track 49 
at a location between the ends of the track 49. Stop mech- 
anism 41 may include one or more supports 75. The pay- 
load may bear against a support 75 to thereby retain the 
payload in a position between the ends of track 49. The 
stop mechanism may be activated by a second solenoid 
39. 

[0033] When the second solenoid 39 is actuated, the 
stop mechanism 41 may rotate upwardly so that the sup- 
ports 75 are adjacent the payload. After the stop mech- 
anism 41 retains the payload, the payload engager 53 
may disengage from a first point on the payload. Trans- 
porter 1 may then be rotated to move the payload en- 
gager 53 to a different location. Then, the payload en- 
gager 53 may re-engage with the payload at a second 
point on the payload. The stop mechanism 41 may then 
be rotated downward, and the transporter 1 may continue 
moving the payload along the track 49 until reaching a 
final position. 

[0034] As seen in Figs. 1 and 2, stop mechanism 41 
may be disposed adjacent track 49. The solenoid 39 may 
be disposed in communication with the stop mechanism 
41. Solenoid 39 may removably engage the stop mech- 
anism 41 with the payload 43 during travel of the payload 
43 along the track 49. Payload 43 may include one or 
more payload slots 55 (Fig. 19(b)) for removable engage- 
ment with the payload engager 53. Compared to the dis- 
tance of travel without a stop mechanism 41, the total 
distance of travel of the payload 43 may be increased by 
the distance L (Fig. 19(b)) between the payload slots 55. 
[0035] Figs. 12(a)-(b) are front and perspective views, 
respectively, of the transporter 1 that includes a stop 
mechanism 41 and a solenoid 39 for actuating the stop 
mechanism 41. In the embodiment of Figs. 12(a)-(b), the 
retention slot 47 and the use slot 71 need not, but may 
include longitudinal openings 65. The payload engager 
53 is in engagement with a lower opening 55B in payload 
43. The transporter 1 has moved the payload 43 from а 
position in the use slot 71 to a position along the track 
49, as shown in Figs. 12(a)-(b). At this position, the so- 
lenoid 39 activates the stop mechanism 41, which rotates 
upward so that the payload 43 may rest against support 
75. Solenoid 12 may now be energized to retract engager 
53 from lower opening 55B in payload 43. Transporter 1 
may then be rotated to the position shown in Figs. 
13(a)-(b). 

[0036] Figs. 13(a)-(b) are front and perspective views, 
respectively, of the transporter of Figs. 12(a)-(b). In Figs. 
13(a)-(b), the payload engager 53 has now engaged with 
upper opening 55A in payload 43. Stop mechanism 41 
may now be rotated downward via solenoid 39 so that 
supports 75 no longer block the path of travel of payload 
43. Then, transporter 1 may be further rotated to move 
payload 43 to the retention slot 47. 

[0037] In transporter 1, gear 17 may be rigidly fixed 
and stationary with respect to stationary base 2 (Fig. 3). 
That is, gear 17 may not move or rotate with respect to 
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base 2. In another embodiment, gear 17 may rotate with 
respect to base 2. That is, gear 17 may be rigidly fixed 
to shaft 20 and shaft 20 may rotate with respect to base 
2. Figs. 16-18 show an embodiment of a transporter 101 
in which gear 17 may rotate with respect to base 2. 
[0038] Transporter 101 may include an actuator 59 that 
may rotate gear 17 via a drive arm 57. Actuator 59 is 
shown in Figs. 16-18 as alinear actuator, but, a rotational 
actuator, such as motor, could also be used. Actuator 59 
may control movement of second arm assembly 33 in- 
dependent of the movement of first arm assembly 11. In 
this manner, the payload engager 53 may move not only 
parallel to rails 51, but also lateral to rails 51. 

[0039] Figs. 16(a)-(b) show a payload 77 having a re- 
cessed bottom surface 79 with slots 81 formed therein. 
Because payload engager 53 of transporter 101 may 
move laterally, payload engager 53 may slide into and 
out of slots 81 to engage and disengage payload 77. 
Thus, in transporter 101, solenoid 12 is not needed be- 
cause there is no need to move payload engager 53 "up 
and down", that is, in the direction normal to the plane of 
Fig. 16(a). 

[0040] As shown in Figs. 16(a)-(b), drive arm 57 may 
be attached at one end to gear 17 and at the other end 
to actuator 59. Using the actuator 59, gear 17 may rotate 
about its axis 19. Actuator 59 may rotate gear 17 via the 
drive arm 57 to slide the payload engager 53 into a slot 
81 on the bottom of the payload 77, as seen in Figs. 
17(a)-(b). Actuator 59 and gear 17 may remain in the 
position shown in Figs. 17(a)-(b), and the motor 3 may 
then rotate the worm gear 7. Rotation of the worm gear 
7 may rotate the first arm assembly 11, thereby rotating 
the idler gear 29 and the gear 21. Gear 21 may then 
rotate the second arm assembly 33, such that the payload 
engager 53 may move the payload 77 down the track 49, 
as shown in Figs. 18(a)-(b). 

[0041] Transporters 1, 101 are linear transport sys- 
tems that are compact and may move a payload over a 
relatively large distance. The amount of space required 
by the transporters 1, 101 at the ends of its range of 
movement (use slot 71 and retention slot 47) is minimal. 
There is no permanent intrusion of the transporters 1, 
101 into the areas of the use slot 71 and the retention 
slot 47. па "home" position, where the first and second 
arm assemblies 11, 33 are perpendicular to the linear 
path of movement of a payload, the mechanisms of the 
transporters 1, 101 may be totally contained within a vol- 
ume between the use slot 71 and the retention slot 47. 
Thus, the volume available for the use slot 71, retention 
slot 47, and their associated mechanisms is greater than 
in other linear transport systems. 

[0042] Thestop mechanism 41 increases the transport 
distance even more. The stop mechanism 41 further re- 
duces the presence of the transporter mechanism into 
the areas at either end of its movement. The openings 
55 (Fig. 19b) in payload 43 may be located at the ends 
of the payload 43, rather than the midsection of the pay- 
load 43. Thus, the second arm assembly 33 does not 
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have to extend very far under the payload 43 to engage 
an opening 55 in the payload 43. This is the case whether 
the payload 43 is in the use slot 71 orthe retention slot 47. 
[0043] The lateral motion of the payload engager 53 
of transporter 101 simplifies the construction of the first 
and second arm assemblies 11, 33. That is, the solenoid 
12 and its associated linkages, that may be part of trans- 
porter 1, may not be required in transporter 101. 

[0044] The storage and transport system described 
with reference to Figs. 1-19 may be a component of a 
remotely-operable, automatically-reloadable weapon 
system. A remotely-operable, automatically-reloadable 
weapon system will be described with reference to Figs. 
20-30. 

[0045] Referring to Fig. 20, a remotely-operable, auto- 
matically-reloadable weapon system 900 may include an 
operator station 902, a weapon station 906, and a com- 
munication medium or link 904. Communication medium 
904 may be a wired medium, a wireless medium, or any 
other means for communicating information between the 
operator station 902 and the weapon station 906. 
[0046] Operator station 902 and weapon station 906 
may include respective communicators 908, 910 for ex- 
changing information between them. Communicators 
908, 910 may be any suitable communication device, 
such as, for example, a modem, a transmitter and a re- 
ceiver, a transceiver, or other communication devices. 
Communicators 908, 910 and communication medium 
904 may handle analog, digital, or both analog and digital 
signals. Communications between the communicators 
908 and 910 may be encrypted. Operator station 902 and 
weapon station 906 may each include respective power 
supplies 912, 938. 

[0047] The operator station 902 may be located distant 
from the weapon station 906. A human user may control 
the weapon station 906 from the operator station 902. 
Operator station 902 may include one or more computers 
914 that may have visual displays 916. Displays 916 may 
include graphical user interfaces (GUIs) 918. Operator 
station 902 may include one or more joysticks 920 and 
additional controls 922. Additional controls 922 may in- 
clude, for example, switches, dials, push buttons, knobs, 
etc. 

[0048] The weapon station 906 may include a firearm 
930. The firearm 930 may be externally-powered, for ex- 
ample, by a motor. A firearm is "externally-powered" if 
the power for cycling the firearm is independent of the 
operation of the weapon. For example, the cycling of an 
externally-powered firearm does not depend on products 
of combustion or recoil that are produced by the firearm. 
A reciprocally-cycled, externally-powered firearm suita- 
ble for firearm 930 is disclosed in pending U.S. patent 
application serial number 12/607,393. An advantage of 
the firearm disclosed in application number 12/607 ,393 
is that it may be powered or driven by a variable speed 
motor, which, in conjunction with that firearm’s novel op- 
erating and firing group, allows the firing rate of the fire- 
arm to be infinitely variable from zero to the design max- 
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imum of the firearm. 

[0049] Weapon station 906 may include one or more 
computers 924, a firearm mover 928, апа an ammunition 
storage and transport system 926. The firearm mover 
928 may adjust the pointing direction of the firearm 930 
in a known manner, for example, mover 928 may include 
a turret for changing the azimuth of the firearm 930 and 
an elevator for changing the angle of inclination of the 
firearm 930. The ammunition storage and transport sys- 
tem 926 may be an automatic system that does not re- 
quire a human to physically move the ammunition to and 
from the firearm 930. 

[0050] The firearm 930, the firearm mover 928, and 
the ammunition storage and transport system 926 may 
each include motors or actuators 932, 934, 936 and var- 
ious sensors 933, 935, 937, respectively. The motors or 
actuators 932, 934, 936 may actuate components of the 
station 906. The sensors 933, 935, 937 may sense po- 
sitions, states, or modes of the station 906, the station’s 
components, and the surrounding environment. Sensors 
933, 935, 937 may include, for example, video cameras, 
thermal cameras, infrared cameras, ultraviolet cameras, 
audio microphones, low frequency microphones, radio 
frequency receivers, position sensors, etc. 

[0051] Fig. 20is anexample of a functional relationship 
of components that may be included in a remotely-oper- 
able, automatically reloadable weapon system 900. The 
components shown in Fig. 20, and the relationship of the 
components, are exemplary only. So long as the func- 
tions of the weapon system 900 are performed satisfac- 
torily, the particular components used and the functions 
performed by each component may be varied. 

[0052] System 900 may use standard, well-defined 
electrical and software interfaces that may be available 
on a wide variety of computers, microprocessors, and 
microcontrollers. As such, the embodiments of the sys- 
tem 900 may vary significantly and may be designed in 
accordance with the end-user requirements, rather than 
constrained by specific technologies or vendors. Further- 
more, advances in technology that may provide іп- 
creased capability may be easily incorporated in system 
900 by replacing the system component with the newer 
technology. So, upgrades to system 900 may be less 
costly and may ensure that the system 900 remains at 
the forefront of technology. 

[0053] Fig. 21 is a schematic diagram of a portion of 
an embodiment of a weapon station 906. The firearm 
mover 928 (Fig. 20) may include a turret base 944, a 
turret arm 946 that is rotatable with respect to the turret 
base 944, and an azimuth motor 948 for rotating the turret 
arm 946. The ammunition storage and transport system 
926 (Fig. 20) may include a transporter 956 and a storage 
assembly 952. A transporter motor 958 may drive the 
transporter 956. A storage assembly motor 954 may drive 
the storage assembly 952. Storage assembly 952 may 
have, for example, a linear form or a circular form, such 
as a carousel. Firearm 930 may be mounted on turret 
arm 946. Motor 940 may supply the power for cycling 
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firearm 930. An elevation motor 950 may adjust the angle 
of inclination of firearm 930. An optics unit 942 may be 
used for aiming the firearm 930. 

[0054] Fig. 22 is a perspective view and Fig. 23 is a 
partially cutaway, perspective view of an embodiment of 
weapon station 906. The turret arm 946 may be rotatable 
with respect to the turret base 944 (Fig. 23). Firearm 930 
may be fixed to turret arm 946. An elevation motor 950 
may be disposed adjacent turret arm 946, for adjusting 
the angle of inclination of the firearm 930. A firearm driver 
or motor 940 may provide power for cycling the firearm 
930. Firearm motor 940 may be, for example, a variable 
speed electric motor. 

[0055] The transporter 956 тау be, for example, trans- 
porter 1 (Fig. 3) or transporter 101 (Figs. 16 (a)-(b)). 
Transporter 956 may be disposed adjacent a track 49 on 
which ammunition containers 960 may be moved to and 
from firearm 930. Payload engager 53 may engage con- 
tainers 960, as described with respect to payloads 43 
(Figs. 19(a)-(b)), 73 (Fig. 3), and 77 (Figs. 16(a)-(b)). A 
use slot 71 for receiving ammunition containers 960 may 
be disposed adjacent firearm 930. Ammunition contain- 
ers 960 may contain differing types of ammunition, for 
example, lethal rounds, non-lethal rounds, armor pierc- 
ing rounds, rounds of various weight, rounds of various 
shapes, rounds with varying aerodynamic qualities, etc. 
[0056] Storage assembly 952 may be, for example, 
storage assembly 45 (Fig. 1) and may include retention 
slots 47 for containers 960. A storage assembly side wall 
962 may be fixed to a storage assembly base 968. Base 
968 (with retention slots 47) may be rotated by motor 954 
(Fig. 21). A lid 964 may be fixed for rotation with turret 
arm 946, and therefore, may rotate with respect to side 
wall 962 and base 968. A seal ring 966 may be disposed 
between the outer periphery of lid 964 and the upper 
edge of side wall 962. 

[0057] Fig. 24 is a partially cut away, perspective view 
of weapon station 906. In Fig. 24, the storage assembly 
base 968 and retention slots 47 have been rotated about 
sixty degrees counter-clockwise from the position shown 
in Fig. 23. Fig. 25 is a partially cut away, perspective view 
of weapon station 906. In Fig. 25, ammunition container 
960 has been moved by transporter 956 part way down 
track 49, compared to the position in Fig. 23. Fig. 26 is 
a partially cut away, perspective view of weapon station 
906. In Fig. 26, firearm 930 has been rotated about sixty 
degrees clockwise and elevated about sixty degrees up- 
ward, compared to the position shown in Fig. 23. 
[0058] Referring to Fig. 20, weapon station 906 may 
be controlled by, for example, the computer 914, the con- 
trols 922, and the joystick 920 located at the operator 
station 902. The joystick 920 may be used, for example, 
to adjust the azimuth and elevation of firearm 930, to 
zoom and focus cameras located in optical unit 942 (Fig. 
21), to operate a laser range finder located in optical unit 
942, and to fire firearm 930. "Firing" firearm 930 means 
that the operating group of the firearm 930 is moved 
through a firing sequence by the motor 940. The joystick 
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920 may include a "dead-man" switch for disabling the 
firing function and the motion (azimuth and elevation) 
function. 

[0059] The speed of movement of the operating group 
of firearm 930 may be varied by varying the speed of 
motor 940. In addition, various modes of fire may be se- 
lected, for example, a single-shot mode, a burst mode, 
an automatic mode, and a precision mode. In a precision 
mode, the operating group of firearm 930 may be cycled 
to aposition just prior to "firing" and then stopped. Starting 
from this stopped position, only a very small movement 
of the operating group of the firearm 930 may be needed 
to fire a cartridge. Thus, any inaccuracy that may be 
caused by movement of components in the firearm 930 
may be minimized by using the precision mode of firing. 
[0060] То control the ammunition storage and trans- 
port system 926, the human user may not need to directly 
control each motor and actuator of the system 926. Rath- 
er, computers 914 and 924 may be programmed to initi- 
ate a specific set of actions in response to, for example, 
the push of a single button by the human user. In this 
way, the system 926 may be simple for a human user to 
operate. 

[0061] Control devices, such as buttons, dials, switch- 
es, etc. in operator station 902 may be actual, physical 
buttons, dials, switches, etc, or, such controls may be 
implemented in a "virtual" manner by using a computer 
display touch screen and generating images of the var- 
ious push buttons, dials, etc. directly on the touch screen. 
[0062] Fig. 27 is a schematic diagram of an exemplary 
GUI 918 and additional controls and indicators 922. A 
plurality of indicator lamps 800-810 may be provided for 
indicating various states of the remotely-operable, auto- 
matically-reloadable weapon system 900. A majority of 
the area of the GUI 918 may be the image sensed by the 
optics unit 942 on the weapon station 906. This image 
may correspond to the aiming of the firearm 930. The 
GUI 918 may include a plurality of "virtual" buttons 812 
that may vary, depending on the mode of the control sys- 
tem. The virtual buttons 812 may be used with a touch 
screen type of visual monitor so that touching a virtual 
button 812 causes an action to be performed. Virtual but- 
tons 812 may also display information. 

[0063] A firing mode selector knob 814 may allow the 
user to select between precision, single shot, a burst of 
shots, or fully automatic. 

[0064] Ап armed/safe covered toggle switch 816 may 
default to the safe position when closed and may allow 
the user to arm the system. In the safe position, the fire- 
arm 930 may not fire. In the armed position, the firearm 
930 may be enabled to fire. 

[0065] Асатега selection toggle switch 818 may allow 
the user to select either the day camera or the thermal 
camera in the optics unit 942. A thermal camera selection 
toggle switch 820 may allow the user to select either 
"white hot" or "black hot" for the thermal camera. The 
intensity of the reticules in the optics unit 942 may be 
adjusted by operating the crosshair bright switch 822. 
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[0066] A display contrast switch 824 may be used to 
adjust the contrast of the visual display 916. A display 
brightness switch 826 may be used to adjust the bright- 
ness of the visual display 916. 

[0067] А stabilization toggle switch 828 may allow the 
user to turn on or off the system stabilization. System 
stabilization is an algorithm that may run on computer 
924 (Fig. 20). The system stabilization algorithm may use 
data from sensors 935. Sensors 935 may measure rota- 
tional position and/or velocity of the firearm 930 in up to 
three different axes. Sensors 935 may also measure the 
rotational position and/or velocity of the turret base 944 
in up to three different axes. Turret base 944 may be 
rigidly mounted to a moving vehicle, for example. 
[0068] The system stabilization algorithm may use the 
measurements from sensors 935 to determine positions 
of firearm 930 in azimuth and elevation and/or velocities 
of firearm 930 in azimuth and elevation. The system sta- 
bilization algorithm may minimize the motion of the fire- 
arm 930 to assist the human operator in keeping the fire- 
arm 930 on the target. Motion commands for firearm 930 
that originate from a human operator (via the joystick 920 
or other means) may be summed with motion commands 
generated by the stabilization algorithm, and then applied 
to motors 934 that move firearm 930. 

[0069] Another form of system stabilization may be al- 
so be used when the firearm 930 is fired from a moving 
platform. The range to the target provided by the laser 
range finder, data from the sensors 935, and data from 
sensors that may measure linear positions, velocities, 
and/or accelerations of the moving platform may be used 
in a separate algorithm. This algorithm may be run on 
computer 924 and may include ballistic corrections to 
minimize the distance from the center of a stationary tar- 
get to the location where the rounds from firearm 930 
actually impact. 

[0070] Emergency stop button 836 may be used to 
quickly shut down the system 900 in the case of an emer- 
gency. Unlike simply disconnecting power, the stop but- 
ton 836 may shut down the system 900 in a safe manner. 
First, the firearm 930 may cease firing, the transporter 
motor 958 (Fig. 21) may be powered off, and the storage 
assembly motor 954 (Fig. 21) may be powered off. Once 
the firearm 930 has ceased firing, the azimuth and ele- 
vation motors 948, 950 may also be turned off. The stop 
procedure initiated with button 836 may ensure that the 
operator retains control of the pointing direction of the 
firearm 930 during a system failure in which the firearm 
930 may continue to fire even after the operator has com- 
manded the firearm 930 to stop firing. 

[0071] A lethality toggle switch 830 may allow the user 
to switch between lethal and non-lethal ammunition. 
Putting the switch 830 in the lethal position may not allow 
non-lethal ammunition to be loaded or fired. With the 
switch 830 in the non-lethal position, lethal ammunition 
may not be able to be loaded or fired. If the wrong type 
of ammunition is loaded when the switch position is 
changed, the AMMUNITION SELECTION menu (Fig. 28) 
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may be displayed, thereby allowing the user to change 
the active ammunition container 960 for one of the cor- 
relating ammunition type. Fig. 29 shows a lethal cartridge 
700. Fig. 30 shows a non-lethal cartridge 702. 

[0072] Fig 28 is a flow chart showing an exemplary 
selection sequence for configuring and operating the re- 
motely-operable, automatically-reloadable weapon sys- 
tem 900. In the DEGRADED mode, the weapon station 
906 may notbe fully operable, but some functionality may 
be available. In the READY mode, the user may choose 
an ENGAGEMENT mode or a MENU mode. The MENU 
mode may be used to configure the weapon station 906. 
The ENGAGEMENT mode may be used to fire the fire- 
arm 930. 

[0073] To enter the ENGAGEMENT mode, the dead- 
man switch is "on" in the joystick 920 (Fig. 20). In the 
ENGAGEMENT mode, possible actions may include fir- 
ing the firearm 930, moving the firearm 930, and control- 
ling the optics unit 942. A "fast reload" action (initiated 
by pushing a virtual button 812) may be a single step to 
unload the active ammunition container 960 and load an- 
other ammunition container 960 having the most rounds 
of the same type of ammunition. The fast reload virtual 
button may indicate the maximum number of rounds in 
a single ammunition container 960 and the total number 
of rounds remaining for the currently active type of am- 
munition. 

[0074] The selector knob 840 and the menu button 838 
(Fig. 27) may provide access to the MENU mode. The 
dead-man switch must be inactive to enter the MENU 
mode. The selector knob 840 may be in any position de- 
sired, but while in ENGAGEMENT mode the touch 
screen may only operate when the dead-man switch is 
activated. ENGAGEMENT mode allows the operator to 
perform the normal operations necessary to carry out 
mission requirements. Activating the dead-man switch in 
any other mode will return the control unit to ENGAGE- 
MENT mode. 

[0075] The laser range finder may be actuated by 
pressing a "laze" button on the joystick 920. The laser 
range finder may then return a range to the target. Both 
the range and the range finder pointer may be displayed 
on the visual display 916 and may remain on-screen for 
ninety seconds, or until the return range value is accept- 
ed. 

[0076] The remote weapon system 900 may allow the 
human operator to define one or more No Fire Zones 
(NFZ). The remote weapon system 900 may also have 
one or more pre-programmed NFZ. The NFZ may be 
activated (implemented), or deactivated (unimplement- 
ed). The NFZ may be defined by the volume inside four 
coordinate pairs, where each coordinate pair includes an 
elevation coordinate and an azimuth coordinate. When 
the firearm 930 is pointing into an activated NFZ, the 
computer 924 may prevent the firearm 930 from firing, 
regardless of commands from the human operator. 
[0077] А МЕ? тау be further defined by adding a third 
coordinate, representing range, to each of the four coor- 
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dinate pairs. In this case, the computer 924 may prevent 
the firearm 930 from firing, regardless of human com- 
mands, when the ballistically corrected aiming point falls 
inside the NFZ. 

[0078] Each NFZ may also have a buffer zone sur- 
rounding it on all sides. The buffer zone may be defined 
as, for example, an area ten degrees above and below, 
and five degrees left and right of, the NFZ. When in the 
ENGAGEMENT or READY modes, if the firearm 930 is 
aimed within the buffer zone around an activated NFZ, 
a warning light 804 may blink and a graphical and/or text 
message warning the operator may appear in the video 
display 916. 

[0079] Іп ENGAGEMENT mode, a "virtual" button 812 
may be used to deactivate the NFZ until the buffer zone 
is exited. The deactivate action may be performed on all 
NFZs in which the firearm 930 is presently aimed. An 
emergency override switch 832 may allow the user to 
deactivate all of the NFZ. 

[0080] During normal operations in the ENGAGE- 
MENT mode, a warning message may be displayed if 
the ammunition count reaches twenty rounds. A "fast re- 
load" virtual button may be available for selection. Once 
"fast reload" is selected, the system 900 may load a new 
ammunition container 960 with the most rounds of a sim- 
ilar ammunition type. 

[0081] When the lethality switch 830 is set to a status 
that is different from the currently loaded ammunition, 
the system 900 may be forced to enter the AMMUNITION 
SELECTION menu. The ammunition that will be available 
for selection may be displayed in green and may corre- 
spond to the current position of the lethality switch 830. 
Selecting anew type of ammunition may cause unloading 
of the current ammunition container 960 and loading of 
a newly selected ammunition container 960, followed by 
a return of the system 900 to the READY mode. 

[0082] The PRE-MISSION MENU or mode may be se- 
lected by placing the ammo select/pre-mission switch 
840 in the pre-mission position and depressing the menu 
button 838. The armed/safe switch 816 must be in the 
safe position and the dead-man switch in the joystick 920 
must be in the "off" position. Actions in the PRE-MISSION 
mode may include entering the AMMUNITION RESUP- 
PLY MENU, entering the SIGHT CONFIGURATION 
MENU, entering the NO FIRE ZONE / MOTION INHIBIT 
SETUP MENU, entering the SYSTEM STATUS 
SCREEN, and entering UNLOAD AMMO. 

[0083] Uponentrance to the PRE-MISSION MENU the 
AMMO RESUPPLY, SIGHT CONFIG, PRE-MISSION 
NFZ & MOTION INHIBIT, SYSTEM STATUS, and UN- 
LOAD AMMO virtual buttons 812 may be available on 
the GUI 918. Upon selection of one of the menu options, 
the system 900 will enter the selected menu. 

[0084] Depressing the UNLOAD AMMO button 812 
may cause the system to remove the active ammunition 
container 960 from the firearm 930 weapon and return it 
to a storage assembly retention slot 47. 

[0085] In the AMMO RESUPPLY mode, ammunition 
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containers 960 may be loaded or unloaded from retention 
slots 47. Unknown ammunition containers 960 may be 
rejected and the user may be forced to remove them from 
the retention slot 47. Only one retention slot 47 may be 
accessed at a time. Upon entering the AMMO RESUP- 
PLY mode, a visual image of all the retention slots 47 
(for example, there may be fifteen slots 47) may be dis- 
played on the GUI 918. For each retention slot 47, the 
slot number, ammunition lethality, ammunition type, and 
number of rounds may be displayed. 

[0086] In the AMMO RESUPPLY mode, control may 
be transferred to a keypad located on the weapon station 
906. A human operator may open the keypad panel at 
the weapon station 906 to lockout the operator station 
902 and transfer control to the weapon station 906. If the 
keypad panel at the weapon station 906 is closed at any 
time other than when the operator is instructed to do so, 
the control will transfer back to the operator station 902. 
If an unknown ammunition container 960 is loaded іп а 
retention slot 47, the keypad at the weapon station 906 
may display a warning message. 

[0087] In the SIGHT CONFIGURATION mode, the 
bore sight offsets and zeroing offsets may be set. Zeroing 
offsets must be repeated for each ammunition type. Zero 
offsets are ammunition specific. Zeroing offsets may be 
saved for the currently selected ammunition type. 
[0088] Inthe PRE-MISSION NO FIRE ZONE/MI mode, 
one may add a new NFZ, delete a NFZ, activate or де- 
activate a NFZ, and add or delete a motion inhibit zone 
(МІ). An МІ is an area that the firearm 930 is prevented 
from entering. An MI may be defined, for example, when 
the firearm 930 is mounted on a vehicle, to prevent the 
barrel of the firearm 930 from contacting another piece 
of a equipment, such as an antenna or the main gun on 
a tank. An MI may be defined by the volume inside four 
coordinate pairs, where each coordinate pair includes an 
elevation coordinate and an azimuth coordinate. MIs may 
be entered by a human operator or pre-programmed into 
the computer 924. MIs may be overridden by a safety 
override switch. 

[0089] Inthe SYSTEM STATUS SCREEN mode, one 
may view system status information and select detailed 
views of sensor information. Upon entrance to the SYS- 
TEM STATUS SCREEN mode, the system status infor- 
mation may be displayed in list format. Each of the sen- 
sors 933, 935, 937 may have an indicator for "OK", "De- 
graded", апа "Error", respectively. Each sensor 933, 935, 
937 may be selected to obtain a display of the sensor’s 
detailed information. 

[0090] In the AMMUNITION SELECTION menu, one 
may select a different type of ammunition than is currently 
loaded. Only one type of ammunition may be selected at 
one time. Upon entrance to the AMMUNITION SELEC- 
TION menu, all available ammunition types may be dis- 
played. The currently loaded ammunition may be select- 
ed as a default and shown as a depressed (lit) button 
812. Once an ammunition selection is confirmed, the am- 
munition container 960 having the most rounds will be 
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loaded into the firearm 930. 

[0091] After the initial set-up, the remotely-operable, 
automatically-reloadable weapon system 900 provides 
complete remote operation of an externally-powered fire- 
arm 930. The ammunition storage and transport system 
926 may reload the firearm 930 multiple times by switch- 
ing the ammunition containers 960. The ammunition stor- 
age and transport system 926 may switch ammunition 
types, if desired. Because firearm 930 is externally-pow- 
ered, a hostile party may have great difficulty in removing 
firearm 930 from weapon station 906 and using firearm 
930 manually. A variable speed motor 940 may allow 
infinite adjustment of the firing rate of firearm 930. 


Claims 


1. Ап automatically-reloadable, 
weapon system, comprising: 


remotely-operated 


an operator station (902); 

a weapon station (906) located distant from the 
operator station (902), the weapon station (906) 
including an externally-powered firearm (930), 
a firearm mover (928) arranged for adjusting an 
azimuth and an angle of inclination of the firearm 
(930), and an ammunition storage and transport 
system (100) for automatically moving ammuni- 
tion to and from the firearm (930); 
communicators (908, 910) disposed at the op- 
erator station and the weapon station for ex- 
changing information between the two stations; 
the ammunition storage and transport system 
(100) including a transporter (1, 101), a track 
(49) adjacent the transporter (1, 101), and astor- 
age assembly (45) adjacent the transporter (1, 
101), the storage assembly (45) including at 
least one retention slot (47) disposed at a first 
end of the track (49); 

the ammunition storage and transport system 
(100) also including a use slot (71) disposed at 
a second end of the track (49) adjacent the fire- 
arm (930), the transporter (1, 101) being oper- 
able to move ammunition containers (960) along 
the track (49) between the retention slot (47) and 
the use slot (71); 

said transporter (1, 101) comprising a stationary 
base (2); 

a first arm assembly (11) including a first gear 
(17) coupled to the stationary base (2), an idler 
gear (29) that meshes with the first gear (17), 
and a second gear (21) that meshes with the 
idler gear (29); 

a driver (3) arranged for rotating the first arm 
assembly (11) around an axis of the first gear 
(17); 

a second arm assembly (33) rigidly coupled to 
the second gear (21) such that rotation of the 
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second gear (21) rotates the second arm as- 
sembly (33) around an axis of the second gear 
(21), the second arm assembly (33) including a 
third axis that is parallel to the axes of the first 
and second gears (17, 21) wherein a distance 
between the first gear (17) axis and the second 
gear (21) axis is asame distance as a distance 
between the second gear (21) axis and the third 
axis; and 

a payload engager (53) disposed at the third ax- 
is, arranged for engaging and disengaging said 
ammunition containers (960). 


The system of claim 1 and wherein the first and sec- 
ond gear (17, 21) include parallel axes and a gear 
ratio of the first gear to the second gear of 2:1; 


The system of claim 1 or claim 2, wherein the first 
gear (17) is rigidly coupled to, and stationary with 
respect to, the stationary base (2). 


The system of claim 1 or claim 2, wherein the first 
gear (17) is rotatable with respect to the stationary 
base (2). 


The system of any one of claims 1 to 4, further com- 
prising a firearm driver (940) operable to cycle the 
firearm (930). 


The system of claim 5 and wherein the firearm driver 
is a variable speed motor. 


The system of any one of the preceding claims, fur- 
ther comprising ammunition containers (960) and 
wherein a first one of the ammunition containers 
(960) contains ammunition that is different from am- 
munition in a second one of the ammunition contain- 
ers (960) and wherein the system is arranged for 
selecting any one desired of a plurality of containers. 


The system of claim 7, wherein the ammunition in a 
first container is lethal and the ammunition in a sec- 
ond container is non-lethal. 


The system of any one of the preceding claims, 
wherein the transporter (1, 101) includes a stop 
mechanism (41) disposed adjacent the track (49) 
and operable to retain an ammunition container 
(960) in a position between ends of the track (2). 


The system of claim 9, 

wherein the stop mechanism (41) includes at least 
one support (75), arranged for an ammunition con- 
tainer (960) to bear thereagainst in the retained po- 
sition. 


The system of any one of the preceding claims, 
wherein the transporter (1, 101) includes an actuator 
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(59) operable to rotate the first gear (17). 


The system of claim 11, wherein the actuator (59) is 
operable to move the second arm assembly (33) in- 
dependently of movement of the first arm assembly 


(11). 


The system of claim 12, wherein the payload engag- 
er (53) is operable to move laterally with respect to 
a linear path along the track (2). 


The system of any one of the preceding claims, 
wherein the firearm mover (928) includes a turret 
base (944), a turret arm (946), an azimuth motor 
(948) operable to rotate the turret arm (946) with re- 
spectto the turret base (944), and an elevation motor 
(950) operative to adjust the angle of inclination of 
the firearm (930). 


The system of any one of the preceding claims, fur- 
ther comprising an optics unit (942) arranged for 
sighting the firearm (930). 


Patentanspriiche 


1. 


Automatisch nachladbares, fernbedienbares Waf- 
fensystem, umfassend: 


eine Bedienstation (902); 

eine Waffenstation (906), die von der Bediensta- 
tion (902) in einem Abstand angeordnet ist, wo- 
bei die Waffenstation (906) eine extern ange- 
triebene Feuerwaffe (930), eine Feuerwaffen- 
bewegungsvorrichtung (928), die gestaltet ist, 
um einen Seitenwinkel und einen Neigungswin- 
kel der Feuerwaffe (930) einzustellen, und ein 
Munitionsaufbewahrungs- und -transportsys- 
tem (100) zum automatischen Bewegen der Mu- 
nition hin und weg von der Feuerwaffe (930) um- 
fasst; 

Kommunikationsvorrichtungen (908, 910), die 
an der Bedienstation und der Waffenstation an- 
geordnet sind, um Information zwischen den 
zwei Stationen auszutauschen; 

wobei das Munitionsaufbewahrungs- und 
-transportsystem (100) einen Transporter (1, 
101), eine Schiene (49), angrenzend an den 
Transporter (1, 101), und eine Aufbewahrungs- 
anordnung (45), angrenzend an den Transpor- 
ter (1, 101), umfasst, wobei die Aufbewahrungs- 
anordnung (45) mindestens einen Retenti- 
onseinschub (47) umfasst, der an einem ersten 
Ende der Schiene (49) angeordnet ist; 

wobei das Munitionsaufbewahrungs- und 
-transportsystem (100) auch einen Verwen- 
dungseinschub (71) umfasst, der an einem 
zweiten Ende der Schiene (49), angrenzend an 
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die Feuerwaffe (930), angeordnet ist, wobei der 
Transporter (1, 101) wirksam ist, um die Muni- 
tionsbehalter (960) entlang der Schiene (49) 
zwischen dem Retentionseinschub (47) und 
dem Verwendungseinschub (71) zu bewegen; 


wobei der Transporter (1, 101) Folgendes umfasst: 


eine stationare Basis (2); 

eine erste Armanordnung (11), die ein erstes 
Zahnrad (17), das mit der stationaren Basis (2) 
verbunden ist, ein Zwischenzahnrad (29), das 
in das erste Zahnrad (17) eingreift, und ein zwei- 
tes Zahnrad (21) umfasst, das in das Zwischen- 
zahnrad (29) eingreift; 

einen Antrieb (3), der gestaltet ist, um die erste 
Armanordnung (11) um eine Achse des ersten 
Zahnrands (17) zu drehen; 

eine zweite Armanordnung (33), die starr mit 
dem zweiten Zahnrad (21) verbunden ist, so- 
dass die Drehung des zweiten Zahnrads (21) 
die zweite Armanordnung (33) um eine Achse 
des zweiten Zahnrads (21) dreht, wobei die 
zweite Armanordnung (33) eine dritte Achse 
umfasst, die parallel zu den Achsen des ersten 
und des zweiten Zahnrads (17, 21) ist, wobei 
der Abstand zwischen der Achse des ersten 
Zahnrads (17) und der Achse des zweiten Zahn- 
rads (21) derselbe Abstand wie ein Abstand zwi- 
schen der Achse des zweiten Zahnrads (21) und 
der dritten Achse ist; und 

eine Nutzlastaufnahmevorrichtung (53), die an 
der dritten Achse angeordnet und die gestaltet 
ist, um die Munitionsbehälter (960) zu erfassen 
und freizugeben. 


System nach Anspruch 1, wobei das erste und das 
zweite Zahnrad (17, 21) parallele Achsen und ein 
Übersetzungsverhältnis von dem ersten Zahnrad zu 
dem zweiten Zahnrad von 2:1 umfassen. 


System nach Anspruch 1 oder 2, wobei das erste 
Zahnrad (17) mit der stationären Basis (2) starr und 
in Bezug auf diese stationar verbunden ist. 


System nach Anspruch 1 oder 2, wobei das erste 
Zahnrad (17) in Bezug auf die stationare Basis (2) 
drehbar ist. 


System nach einem der Ansprüche 1 bis 4, ferner 
umfassend einen Feuerwaffenantrieb (940), der 
wirksam ist, um die Feuerwaffe (960) zu kreisen. 


System nach Anspruch 5, wobei der Feuerwaffen- 
antrieb ein Motor mit variabler Geschwindigkeit ist. 


System nach einem der vorhergehenden Ansprü- 
che, ferner umfassend Munitionsbehälter (960), wo- 
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bei ein erster von den Munitionsbehältern (960) eine 
Munition enthält, die sich von der Munition in einem 
zweiten von den Munitionsbehältern (960) unter- 
scheidet und wobei das System gestaltet ist, um ir- 
gendeinen gewünschten Behälter aus einer Vielzahl 
von Behältern auszuwählen. 


System nach Anspruch 7, wobei die Munition in ei- 
nem ersten Behälter tödlich ist und die Munition in 
einem zweiten Behälter nicht tödlich ist. 


System nach einem der vorhergehenden Ansprü- 
che, wobei der Transporter (1, 101) einen Stoppme- 
chanismus (41) umfasst, der angrenzend an die 
Schiene (49) angeordnet ist und der wirksam ist, um 
einen Munitionsbehälter (960) aufeiner Position zwi- 
schen den Enden der Schiene (2) zu halten. 


System nach Anspruch 9, wobei der Stoppmecha- 
nismus (41) mindestens eine Stützvorrichtung (75) 
umfasst, die für einen Munitionsbehälter (960) ge- 
staltet ist, um in der gehaltenen Position dort dage- 
gen zu drücken. 


System nach einem der vorhergehenden Ansprü- 
che, wobei der Transporter (1, 101) einen Stellan- 
trieb (59) umfasst, der wirksam ist, um das erste 
Zahnrad (17) zu drehen. 


System nach Anspruch 11, wobei der Stellantrieb 
(59) wirksam ist, um die zweite Armanordnung (33) 
unabhängig von der ersten Armanordnung (11) zu 
bewegen. 


System nach Anspruch 12, wobei die Nutzlastauf- 
nahmevorrichtung (53) wirksam ist, um sich lateral 
in Bezug aufeinen linearen Pfad entlang der Schiene 
(2) zu bewegen. 


System nach einem der vorhergehenden Ansprü- 
che, wobei die Feuerwaffenbewegungsvorrichtung 
(928) eine Turmbasis (944), einen Turmarm (946), 
einen Azimutmotor (948), der wirksam ist, um den 
Turmarm (946) in Bezug auf die Turmbasis (944) zu 
drehen, und einen Höhen-Winkel-Motor (950) um- 
fasst, der wirksam ist, um den Neigungswinkel der 
Feuerwaffe (930) einzustellen. 


System nach einem der vorhergehenden Ansprü- 
che, ferner umfassend eine optische Einheit (942), 
die so angeordnet ist, um die Feuerwaffe (930) an- 
zuvisieren. 


Revendications 


1. 


Systeme d’arme télécommandé rechargeable auto- 
matiquement, comprenant: 
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un poste d’opérateur (902) ; 

un poste d’arme (906) situé a distance du poste 
d'opérateur (902), le poste d’arme (906) com- 
portant une arme a feu a actionnement externe 
(930), un dispositif de déplacement d’arme a feu 
(928) agencé pour régler un azimut et un angle 
d'inclinaison de Гагте a feu (930), et unsysteme 
de stockage et de transport de munitions (100) 
pour déplacer automatiquement les munitions 
vers et depuis l’arme a feu (930); 

des dispositifs de communication (908, 910) dis- 
posés au niveau du poste d’opérateur et du pos- 
te d’arme pour échanger des informations entre 
les deux postes ; 

le systeme de stockage et de transport de mu- 
nitions (100) comportant un transporteur (1, 
101), une gorge (49) adjacente au transporteur 
(1, 101), et un ensemble de stockage (45) ad- 
jacent au transporteur (1, 101), l'ensemble de 
stockage (45) comportant au moins une fente 
de retenue (47) disposée au niveau d’une pre- 
тіеге extrémité de la gorge (49); 

le systeme de stockage et de transport de mu- 
nitions (100) comportant également une fente 
d'utilisation (71) disposée au niveau d’une se- 
conde extrémité de la gorge (49) adjacente a 
Рагте à feu (930), le transporteur (1, 101) étant 
opérationnel pour déplacer des contenants de 
munitions (960) le long de la gorge (49) entre la 
fente de rétention (47) et la fente d'utilisation 
(71) ; 

ledit transporteur (1, 101) comprenant une base 
fixe (2) ; 

un premier ensemble bras (11) comportant un 
premier engrenage (17) couplé a la base fixe 
(2), un engrenage libre (29) qui s’engréne avec 
le premier engrenage (17), et un second engre- 
nage (21) qui 5 епдгёпе avec Гепагепаде libre 
(29) ; 

un dispositif d’entrainement (3) agencé pour 
mettre en rotation le premier ensemble bras (11) 
autour d’un axe du premier engrenage (17) ; 
un second ensemble bras (33) couplé de Тасоп 
rigide au second engrenage (21) de sorte qu'une 
rotation du second engrenage (21) mette en ro- 
tation le second ensemble bras (33) autour d’un 
axe du second engrenage (21), le second en- 
semble bras (33) comportant un troisième axe 
qui est parallèle aux axes des premier et second 
engrenages (17, 21), une distance entre Гахе 
du premier engrenage (17) et laxe du second 
engrenage (21) étant une distance identique a 
une distance entre Гахе du second engrenage 
(21) et le troisieme axe ; et 

un dispositif d’enclenchement de charges utiles 
(53) disposé au niveau du troisième axe, agencé 
pour enclencher et désenclencher lesdits con- 
tenants de munitions (960). 
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Système selon la revendication 1, et dans lequel les 
premier et second engrenages (17, 21) comportent 
des axes parallèles et un rapport d’engrenage entre 
le premier engrenage et le second engrenage est de 
2:1. 


Système selon la revendication 1 ou la revendication 
2, dans lequel le premier engrenage (17) est couplé 
de façon rigide, et fixe par rapport, à la base fixe (2). 


Système selon la revendication 1 ou la revendication 
2, dans lequel le premier engrenage (17) est rotatif 
par rapport à la base fixe (2). 


Système selon l’une quelconque des revendications 
1 à 4, comprenant en outre un dispositif d’entraine- 
ment d’arme à feu (940) opérationnel pour mettre en 
cycle Гагте à feu (930). 


Système selon la revendication 5, et dans lequel le 
dispositif d'entraînement d'arme à feu est un moteur 
à vitesse variable. 


Système selon l’une quelconque des revendications 
précédentes, comprenant en outre des contenants 
de munitions (960) et dans lequel un premier des 
contenants de munitions (960) contient des muni- 
tions qui sont différentes des munitions dans un se- 
cond des contenants de munitions (960) et dans le- 
quel le système est agencé pour sélectionner un 
quelconque contenant souhaité d'une pluralité de 
contenants. 


Système selon la revendication 7, dans lequel les 
munitions dans un premier contenant sont meurtriè- 
res et les munitions dans un second contenant sont 
non meurtrières. 


Système selon l’une quelconque des revendications 
précédentes, dans lequel le transporteur (1, 101) 
comporte un mécanisme de butée (41) disposé ad- 
jacent à la gorge (49) et opérationnel pour retenir un 
contenant de munitions (960) dans une position en- 
tre des extrémités de la gorge (2). 


Systeme selon la revendication 9, dans lequel le mé- 
canisme de butée (41) comporte au moins un sup- 
port (75), agencé pour qu'un contenant de munitions 
(960) appuie contre celui-ci dans la position retenue. 


Système selon l’une quelconque des revendications 
précédentes, dans lequel le transporteur (1, 101) 
comporte un actionneur (59) opérationnel pour met- 
tre en rotation le premier engrenage (17). 


Système selon la revendication 11, dans lequel l’ac- 
tionneur (59) est opérationnel pour déplacer le se- 
cond ensemble bras (33) indépendamment d'un dé- 
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placement du premier ensemble bras (11). 


Système selon la revendication 12, dans lequel le 
dispositif d’enclenchement de charges utiles (53) est 
opérationnel pour se déplacer latéralement par rap- 
port à un chemin linéaire le long de la gorge (2). 


Système selon l’une quelconque des revendications 
précédentes, dans lequel le dispositif de déplace- 
ment d’arme à feu (928) comporte une base de tou- 
relle (944), un bras de tourelle (946), un moteur d’azi- 
mut (948) opérationnel pour mettre en rotation le 
bras de tourelle (946) par rapport à la base de tou- 
relle (944), et un moteur d’élévation (950) opération- 
nel pour régler l'angle d'inclinaison de Гагте à feu 
(930). 


Système selon l’une quelconque des revendications 
précédentes, comprenant en outre une unité d’opti- 
que (942) agencée pour diriger Гагте à feu (930). 
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FIG. 3 
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